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57 ABSTRACT

Provided is a power supply system which makes it possible to
stably supply power regardless of changes in placement of
electrodes. The power supply system for supplying power to
a load (24). The fixed body (10) includes: a first power-
transmitting electrode (12) and second power-transmitting
electrode (13); and an AC power supply (11) to supply AC
power to the first power-transmitting electrode (12) and sec-
ond power-transmitting electrode (13). The movable body
(20) includes: a first power-receiving electrode (21a) and
second power-receiving electrode (215) to form a first cou-
pling capacitor (30) and a second coupling capacitor (31),
respectively, by being placed in a manner opposed to and not
contacting corresponding ones of the first power-transmitting
electrode (12) and second power-transmitting electrode (13)
while facing one side of an interface, the one side not being
faced by these power-transmitting electrodes, and a first
capacitor (22a) and first coil (226) connected to one another
in parallel between the first power-receiving electrode (21a)
and second power-receiving electrode (215). The AC power
supply (11) transmits power to the load (24) via the first and
second coupling capacitors under a condition that causes
parallel resonance between the first capacitor (22a) and first
coil (22b).

10 Claims, 11 Drawing Sheets
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POWER SUPPLY SYSTEM, AND FIXED BODY
AND MOVABLE BODY THEREFOR

RELATED APPLICATIONS

The subject application is a continuation application of
U.S. application Ser. No. 13/201,803, filed on Oct. 28, 2011,
which is a U.S. National Stage application of International
Application No. PCT/JP2010/001071, filed on 19 Feb. 2010,
which claims the priority of Japanese Patent Application No.:
2009-038329, filed on 20 Feb. 2009. The contents of which
are herein incorporated by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a power supply system for
supplying electric power to various loads, and also relates to
a movable body and fixed body therefor.

BACKGROUND ART

In general, a power supply system, which supplies powerto
various loads placed on a floor surface, is either of the fol-
lowings in a broad sense: a contact-type power supply system
configured to supply power by bringing electrodes, which are
provided in a manner exposed over the floor surface, into
direct contact with electrodes provided on the bottom surface
of'a load; and a contactless power supply system configured
to supply power without bringing electrodes, which are pro-
vided in an unexposed state underneath a floor surface, into
direct contact with electrodes of a load.

Patent Document 1, for example, discloses a conventional
one of such contactless power supply systems. This system
supplies power to a load (aboveground movable body) that
moves along a guideway. The system is configured in such a
manner that, while an induction line is arranged along the
guideway, an iron core wounded with a coil is provided to the
aboveground movable body. Then, power is supplied to the
aboveground movable body when electromagnetic induction,
with the induction line being the primary side and the coil
being the secondary side, is generated when a high-frequency
current is flown through the induction line.

Non-patent Document 1 also discloses a wireless power
transmission sheet as another contactless power supply sys-
tem. This wireless power transmission sheet is configured in
such a manner that power-transmitting coils, an MEMS (Mi-
cro Electro Mechanical Systems) switch used for controlling
power, a position detection coil used for detecting the position
of a power-receiving device, and an organic transistor to
perform position detection by using the position detection
coil are formed on a plastic film by use of printing techniques.
This wireless power transmission sheet uses the organic tran-
sistor to detect a change in inductance of the position detec-
tion coil, thereby identifying the position of an electronic
device that has approached, the change accompanying the
approach of the electronic device to the sheet. Further, the
wireless power transmission sheet selects one of the power-
transmitting coils by using the MEMS switch, and transmits
power through the thus selected power-transmitting coil, the
one corresponding to the thus identified position.

In order to obtain higher power transmission efficiency,
however, the conventional contactless power supply system
as described above requires a lot of positional restrictions
including the need for closely positioning an induction line
and a coil, and the need for aligning these induction line and
coil with each other so that a magnetic flux generated by
electrical conduction through the induction line may pass
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through the central axis of the coil. Therefore, there has been
aproblem that, since power supply has been possible only on
a fixed route such as a guideway, power supply to a movable
body such as a robot that needs to freely move on a floor
surface has been impossible. Further, a magnetic body such as
aniron core should be used in forming a magnetic path, which
raises another problem that the system is made heavy, and
produces noise due to magnetostriction generated in altering-
current energization of the magnetic body. On the other hand,
the conventional wireless power transmission sheet also has a
lot of positional restrictions for the purpose of achieving
higher power transmission efficiency, the restrictions includ-
ing the need for aligning the positions of the power-transmit-
ting coil and a power-receiving coil of the electronic device
with each other. Further, the conventional wireless power
transmission sheet employs a lot of switches, and therefore,
there is a possibility of reliability degradation. Although
another possible type of contactless power supply system is
one that supplies power through electromagnetic waves, the
use of electromagnetic waves is strictly regulated so that
danger to human bodies and malfunctions of electronic
devices may be avoided. Installation of this type of contact-
less power supply system has been therefore difficult to be
installed in a place to have people inside, such as an office
space.

In consideration of the above described issues, the present
applicants proposed a power supply system that uses neither
electromagnetic induction nor electromagnetic waves, and is
still capable of contactless power supply by using series reso-
nance (refer to Patent Document 2 but note that, as of the
filing date of the present application, the power supply system
thereof was not publicly known as Patent Document 2 had not
been disclosed). The summary of this power supply system
will be described below.

FIG. 11 shows a vertical cross-sectional view of essential
parts of the conventional power supply system as described
above. This power supply system is a power supply system for
supplying power, via a movable body 103 arranged in a
power-consuming region 102, to aload 104 from a fixed body
101 placed in a power-supplying region 100. The fixed body
101 includes a first power-transmitting electrode 105 and a
second power-transmitting electrode 106, which are arranged
at positions in the neighborhoods of the interface between the
power-supplying region 100 and the power-consuming
region 102. The movable body 103 is supposed to be placed at
a position in the neighborhood of the interface, and includes
a first power-receiving electrode 107 and a second power-
receiving electrode 108, which are placed in a manner
opposed to and not contacting the first power-transmitting
electrode 105 or the second power-transmitting electrode
106. The first and second power-transmitting electrodes 105
and 106 and the first and second power-receiving electrodes
107 and 108, in combination, form coupling capacitors 109.
Each of these coupling capacitors 109 in combination with a
coil 110 forms a series resonance circuit. This configuration
enables highly efficient power supply from the fixed body 101
to the movable body 103. Specifically, this configuration
makes the following case possible. With a large number of the
fixed bodies 101 each as described above being arranged side
by side under a floor board 111, power is continuously sup-
plied to the movable body 103 in a contactless manner at the
same time as the movable body 103 is caused to travel and
move on this floor board 111.

In this power supply system, an AC power supply 115, the
frequency of which is controllable by switching, is provided
to the fixed body 101. This AC power supply 115 supplies AC
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power to the first power-transmitting electrode 105 and sec-
ond power-transmitting electrode 106, the AC power having a
desired frequency.

Additionally, for the purpose of performing power supply
control, this power supply system is configured to have the
function of enabling communication between the fixed body
101 and movable body 103. Specifically, a communication
unit 112 is provided to each of the fixed bodies 101, and a
communication unit 113 is provided to the movable body 103.
A power supply request signal is transmitted from the com-
munication unit 113 of the movable body 103. Each of the
fixed bodies 101, upon receiving the power supply request
signal through the communication unit 112 thereof, deems
the movable body 103 to be located above itself and perform
power supply control.

Nevertheless, even though the fixed body 101 is enabled to
determine whether the movable body 103 is located above
itself, this does not necessarily allow determination, when the
movable body 103 moves in random direction, as to which of
the first power-receiving electrodes 107 and second power-
receiving electrodes 108 is an electrode placed in a manner
opposed to the first power-transmitting electrode 105, and as
to which of the first power-receiving electrodes 107 and sec-
ond power-receiving electrodes 108 is an electrode placed in
amanner opposed to the second power-transmitting electrode
106. To make this determination possible, a connection sec-
tion 114 having multiple diodes is used for rectification,
whereby continuous power supply is enabled in a manner
suited for the polarity of the load 104 regardless of how each
of the electrodes is opposed to another one thereof. With the
diodes being thus arranged in the movable body 103, provi-
sion of the coil 110 between the diodes and the load 104
would make it impossible to cause series resonance between
the coil 110 and the coupling capacitor 109 because the
diodes would rectify currents. In order to avoid this situation,
the coil 110 is arranged in the fixed body 101 side.

This power supply system eliminates the need for exposing
the first and second power-transmitting electrodes 105 and
106 to the power-consuming region 102, which facilitates
installation thereof in a place to have people inside. Further,
this power supply system is capable of supplying power as
long as each of the electrodes is placed in a manner opposed
to another one thereof with a distance therebetween which
makes these electrodes close enough to produce a desired
capacitor capacity therebetween. This capability eliminates
the need for strict alignment as has been done in the case of a
power supply system using electromagnetic induction, and
therefore enables power supply to the movable body 103 even
in a case where the movable body 103 is a robot.

PRIOR ART DOCUMENTS
Patent Documents
Patent Document 1: Japanese Patent Application Publica-
tion No. 9-93704
Patent Document 2: Japanese Patent Application No. 2007-
256369

Non-Patent Document

Non-patent Document 1: “Nature Materials”, Vol. 6, p.p.
413-417 (T. Sekitani et al., 2007)

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

However, the power supply system of the Patent Document
2 produces problems when the respective power-receiving
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electrodes are placed while overlapping only parts of the
power-transmitting electrodes since the movable body is not
placed at a position that allows the power-transmitting elec-
trodes to perfectly correspond to the power-receiving elec-
trodes in the vertical direction. The problems includes:
reduced power transmission efficiency caused because pre-
determined series resonance conditions are unsatisfied; and
the necessity of satistying the series resonance conditions by
shifting the oscillation frequency in accordance with how the
respective electrodes are placed.

Consequently, the present invention aims at providing a
power supply system which makes it possible to stably supply
power regardless of changes in the placement of the elec-
trodes. The present invention also aims at providing a mov-
able body and fixed body configured to be included in such a
power supply system.

In order to eliminate the above problems and achieve the
aims, claim 1 provides A power supply system for supplying
power from a fixed body placed in a power-supplying region,
via a movable body placed in a power-consuming region, to a
predetermined load, wherein the fixed body is configured to
be placed at a position in the neighborhood of the interface
between the power-supplying region and power-consuming
region, the fixed body includes: a first power-transmitting
electrode and second power-transmitting electrode to which
AC power is supplied; and an AC power supply to supply
power to the first power-transmitting electrode and second
power-transmitting electrode, wherein the movable body
includes: a first power-receiving electrode and second power-
receiving electrode to be placed in a manner opposed to and
not contacting the first power-transmitting electrode and sec-
ond power-transmitting electrode with the interface inter-
posed therebetween; a first capacitor and first coil connected
to each other in parallel between the first power-receiving
electrode and second power-receiving electrode, wherein,
while a first coupling capacitor is formed when one of the first
power-receiving electrode and second power-receiving elec-
trode is placed in a manner opposed to the first power-trans-
mitting electrode, a second coupling capacitor is formed
when the other one of the first power-receiving electrode and
second power-receiving electrode is placed in a manner
opposed to the second power-transmitting electrode, wherein
the AC power supply transmits power to the load via the first
and second coupling capacitors under a condition that causes
parallel resonance between the first capacitor and first coil.

Further, claim 2 provides the power supply system of claim
1, wherein: the fixed body further includes a second capacitor
and second coil connected to each other in parallel between
the first power-transmitting electrode and second power-
transmitting electrode; and the AC power supply supplies
power to the load under a condition that causes parallel reso-
nance between the second capacitor and second coil.

Further, claim 3 provides the power supply system of claim
2, wherein: the fixed body further includes a third capacitor
and third coil connected to each other in parallel in such a
manner that the third capacitor and third coil are laid parallel
to the first and second power-transmitting electrodes and to
the second capacitor and second coil; the second and third
coils are arranged in a manner that enables transformation of
the voltages thereof due to mutual induction; and the AC
power supply supplies power to the load via the third coil
under a condition that causes parallel resonance between the
third capacitor and third coil.

Further, claim 4 provides the power supply system of any
one of claims 1 to 3, wherein: the movable body further
includes a fourth capacitor and fourth coil connected to each
other in parallel in such a manner that the fourth capacitor and
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fourth coil are laid parallel to the first capacitor, the first coil
and the load; the first and fourth coils are arranged in a manner
that enables transformation of the voltages thereof due to
mutual induction; and the AC power supply supplies power to
the load via the fourth coil under a condition that causes
parallel resonance between the fourth capacitor and fourth
coil.

Further, claim 5 provides the power supply system of any
one of claims 1 to 4, wherein: the multiple first power-trans-
mitting electrodes and the multiple second power-transmit-
ting electrodes are provided to the fixed body along the fore-
going interface in such a manner that the respective first
power-transmitting electrodes are side by side with the sec-
ond power-transmitting electrodes; connection means, which
electrically connects the first power-receiving electrode, sec-
ond power-receiving electrode and load to one another, is
provided to the movable body, the connection means being
configured to enable electric conduction from any one of the
first power-receiving electrode and second power-receiving
electrode to one electrode of the load, and electric conduction
from the other electrode of the load to the other one of the first
power-receiving electrode and second power-receiving elec-
trode when, while the one of the first power-receiving elec-
trode and second power-receiving electrode is placed in a
manner opposed to the first power-transmitting electrode, the
other one of the first power-receiving electrode and second
power-receiving electrode is placed in a manner opposed to
the second power-transmitting electrode, the connection
means being further configured to enable electric conduction
from the other one of the first power-receiving electrode and
second power-receiving electrode to the one electrode of the
load, and electric conduction from the other electrode of the
load to the other one of the first power-receiving electrode and
second power-receiving electrode when, while the one of the
first power-receiving electrode and second power-receiving
electrode is placed in a manner opposed to the second power-
transmitting electrode, the other one of the first power-receiv-
ing electrode and second power-receiving electrode is placed
in a manner opposed to the first power-transmitting electrode.

Further, claim 6 provides the power supply system of any
one of claims 2 and 5, wherein the fixed body includes the
second capacitor and second coil of claim 2 corresponding to
each set of the first power-transmitting electrode and second
power-transmitting electrode.

Further, claim 7 provides the power supply system of claim
6, wherein conditions that cause parallel resonance in the
respective sets of the second capacitors and second coils are
made different from one another.

Further, claim 8 provides a movable body to be placed in a
power-consuming region and to supply power to a predeter-
mined load, the power having been supplied from a fixed
body placed in a power-supplying region, including: a first
power-receiving electrode and second power-receiving elec-
trode, the first power-receiving electrode and second power-
receiving electrode being a set of power-receiving electrodes
to be placed in a manner opposed to and not contacting a first
power-transmitting electrode or second power-transmitting
electrode and with the interface, of the power-supplying
region and power-consuming region, having the pair of
power-receiving electrodes on one side and the first power-
transmitting electrode and second power-transmitting elec-
trode on the other side, the first power-transmitting electrode
and second power-transmitting electrode being those
arranged in the fixed body and to which AC power is supplied,
wherein, while a first coupling capacitor is formed when one
of'the paired power-receiving electrodes is placed in a manner
opposed to the first power-transmitting electrode, a second
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coupling capacitor is formed when the other one of the paired
power-receiving electrodes is placed in a manner opposed to
the second power-transmitting electrode; and a first capacitor
and first coil connected to each other in parallel between the
first and second power-receiving electrodes, wherein power is
transmitted to the load via the first and second coupling
capacitors under a condition that causes parallel resonance
between the first capacitor and first coil.

Further, claim 9 provides a fixed body placed in a power-
supplying region and configured to supply power to a prede-
termined load via a movable body placed in a power-consum-
ing region, including: a plurality of first power-transmitting
electrodes and plurality of second power-transmitting elec-
trodes, which form capacitors with at least one set of power-
receiving electrodes arranged in the movable body when
being placed in a manner opposed to but not contacting this
pair of power-receiving electrodes and with the interface, of
the power-supplying region and power-consuming region,
having the pluralities of first power-transmitting electrodes
and second power-transmitting electrodes on one side and the
paired power-receiving electrodes on the other; and an AC
power supply to supply power to the first and second power-
transmitting electrodes, wherein the AC power supply trans-
mits power to the load via the first and second coupling
capacitors under a condition that causes parallel resonance
between a first capacitor and first coil, which are connected to
each other in parallel between the first and second power-
receiving electrodes in the movable body.

Further, claim 10 provides the fixed body of claim 9,
wherein the first power-transmitting electrodes and second
power-transmitting electrodes are provided along the forego-
ing interface in such a manner that the respective first power-
transmitting electrodes are side by side with the second
power-transmitting electrodes.

Effects of the Invention

The power supply system of claim 1, the movable body of
claim 8 or the fixed body of claim 9 makes it possible to
supply power without bringing the power-transmitting elec-
trodes into contact with the power-receiving electrodes, and
therefore eliminates the need for exposing the power-trans-
mitting electrodes to the power-consuming region, whereby
the power supply system, the movable body or the fixed body
can eliminate the danger of giving an electrical shock to a
human body when the human body touches a power-trans-
mitting electrode, and can relieve the psychological anxiety.
For this reason, installation thereof in a place to have people
inside, such as an office space, is facilitated. Particularly, the
first capacitor and first coil connected to each other in parallel
between the first power-receiving electrode and second
power-receiving electrode are provided to the movable body,
and power is supplied to the load under the condition that
causes parallel resonance between the first capacitor and first
coil. Therefore, the impedance of a load section, which
includes the first capacitor, the first coil and the load, can be
increased. As a result, the first coupling capacitor and second
coupling capacitor are less likely to have a voltage drop, and
stable power supply is made possible regardless of changes in
capacitances of the first coupling capacitor and second cou-
pling capacitor.

Further, in the power supply system of claim 2, the second
capacitor and second coil connected to each other in parallel
between the first power-transmitting electrode and second
power-transmitting electrode are provided to the fixed body,
whereby it is made possible to reduce the amount of reactive
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current to be output from the AC power supply. This enables
the AC power supply to be more compact.

Further, in the power supply system of claim 3, the third
capacitor and third coil connected to each other in parallel are
provided to the movable body, in such a manner as to be laid
parallel to the first and second power-transmitting electrodes
and to the second capacitor and second coil, whereby it is
made possible to reduce the amount of reactive current to be
output from the AC power supply. This enables the AC power
supply to be more compact. Additionally, power is transmit-
ted under the action of mutual induction generated between
the second and third coils, whereby it is made possible to
supply power to the load with the output voltage from the AC
power supply stepped up.

Further, in the power supply system of claim 4, the fourth
capacitor and fourth coil connected to each other in parallel
are provided to the movable body in such a manner as to be
laid parallel to the first capacitor, first coil and load, whereby
it is made possible to reduce the amount of reactive current to
be output from the AC power supply. This enables the AC
power supply to be more compact. Additionally, power is
transmitted under the action of mutual induction between the
first coil and fourth coil, whereby it is made possible to supply
power to the load with the input voltages to the first and
second power-receiving electrodes transformed.

Further, in the power supply system of claim 5 or the fixed
body of claim 10, the plurality of first power-transmitting
electrodes are provided side by side with the plurality of
second power-transmitting electrodes, and the connection
state of each of the first power-transmitting electrodes and
second power-transmitting electrodes to the load is automati-
cally switched by connection means based on which ones of
the first power-transmitting electrodes and second power-
transmitting electrodes opposed to the first power-receiving
electrodes and second power-receiving electrodes, whereby
power supply is enabled even when the movable body is
placed at an arbitrary position with respect to the fixed body.

Further, in the power supply system of claim 6, the second
capacitor and second coil of claim 2 are provided to each set
of the first power-transmitting electrode and second power-
transmitting electrode, whereby it makes it possible to reduce
the amount of reactive current to be output from the AC power
supply, and to make the AC power supply more compact.

Further, in the power supply system of claim 7, the condi-
tions that cause parallel resonance in the respective sets of the
second capacitors and second coils are made different from
one another, whereby it is made possible to, only by changing
the output frequency of the AC power supply, cause resonance
in an arbitrary set of the second capacitor and the second coil
and supply power only to the first power-transmitting elec-
trode and second power-transmitting electrode that includes
these second capacitor and second coil. This makes it unnec-
essary that any circuit such as a switch for switching between
the sets of the first power-transmitting electrodes and second
power-transmitting electrodes for supplying power should be
provided to the fixed body. As a result, the reliability of the
system can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a room to which a power
supply system according to Embodiment 1 is applied.

FIG. 2 is a vertical cross-sectional view schematically
showing a fixed body and movable body shown in FIG. 1.

FIG. 3 is a diagram schematically showing a circuit con-
figuration of the power supply system.
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FIG. 4 shows graphs for a case where the capacitance of a
coupling capacitor is set to a predetermined standard value
C,, and parts (a) and (b) of FIG. 4 are a graph that compares
the voltage across the opposite terminals of the coupling
capacitor with the input voltage V,, to a load section, and a
graph that illustrates the power consumption of the load sec-
tion.

FIG. 5 shows graphs for a case where the capacitance ofthe
coupling capacitor is set to one tenths of C,, and parts (a) and
(b) of FIG. 5 are: a graph compares the voltage across the
opposite terminals of the coupling capacitor with the input
voltage V,, to the load section; and a graph that illustrates the
power consumption of the load section.

FIG. 6 is a graph illustrating the influence of the presence
or absence of parallel resonance circuits in the fixed body and
movable body.

FIG. 7 is a vertical cross-sectional view schematically
showing a fixed body and movable body according to
Embodiment 2.

FIG. 8 is an enlarged view of the essential parts of the fixed
body and movable body shown in FIG. 7.

FIG. 9 is a vertical cross-sectional view schematically
showing a fixed body and movable body according to
Embodiment 3.

FIG. 10 is an enlarged view of the essential parts of the
fixed body and movable body shown in FIG. 9.

FIG. 11 is a vertical cross-sectional view of the essential
part of a conventional power supply system.

BEST MODES FOR CARRYING OUT THE
INVENTION

With reference to the accompanying drawings, embodi-
ments for a power supply system, a movable body and a fixed
body according to the present invention will be described
below in detail while the drawings are used for reference. The
following descriptions will be given in sequence: {1} Funda-
mental concepts common to all of the embodiments; then,
{11} Specific details of the respective embodiments; and
finally, {III} Variations based on the embodiments. Note that
the present invention should not be limited to these embodi-
ments.

{1} Fundamental Concepts Common to all of the Embodi-
ments

First, fundamental concepts common to all of the embodi-
ments will be described. Any one of the embodiments pro-
vides a power supply system for supplying power, to a mov-
able body placed in a power-consuming region, from a fixed
body placed in a power-supplying region. The power-supply-
ing region and power-consuming region may take any spe-
cific configurations. Examples of each of these regions
include: an internal space of'a building such as a typical house
or office building; an internal space of a vehicle such as a train
or airplane; and an outdoor space. Hereinafter, a face that
separates the power-supplying region and power-consuming
region from each other will be referred to as an interface. For
example, in a case where the power-consuming region and
power-supplying region are configured as a room of a build-
ing and the floor part of the room, respectively, an upper
surface (floor surface) of this floor part is deemed to be the
interface.

The fixed body may be one internally provided with a
power supply, one that supplies, to the movable body, power
received from an external power supply, or the like. Although
being configured to be placed in the power-supplying region,
this fixed body is not limited to one that should be perma-
nently immovably fixed, and may be one that can be removed
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from the power-supplying region when not in use, one that
can be moved to an arbitrary position inside the power-sup-
plying region, or the like. Particularly, the fixed body is not
limited to one that is fixed at any time as a whole, and
examples of thereof include one in which the positions of
some components thereof can be adjusted as necessary to
change the relative positional relations thereof with respect to
the movable body.

The movable body may be one (a stationary body) that is
used while being immovably placed in the power-consuming
region, and one (a moving body) that moves inside the power-
consuming region as necessary. While functions and a spe-
cific configuration taken by this movable body are arbitrary
unless otherwise stated particularly, apparatuses such as a
computer and a household electric appliance can be cited as
examples of the stationary body, whereas a robot and an
electric vehicle can be cited as examples of the moving body.

In the thus configured power supply system, power is sup-
plied from the fixed body to the movable body in a contactless
manner. Roughly speaking, this contactless power supply is
carried out by use of a capacitor placed in such a manner as to
straddle the interface. That is, when a power-transmitting
electrode provided to the fixed body, and a power-receiving
electrode provided to the movable body are placed in a man-
ner facing opposite sides of the interface and in a manner
opposed to and not contacting each other, the capacitor (here-
inafter, referred to as “coupling capacitor”) is formed. At least
two capacitors are provided each as the thus formed coupling
capacitor, and placed in power transmission paths, so that
field-effect power transmission is carried out through these
two coupling capacitors. This configuration makes it unnec-
essary to expose any power-transmitting electrode of the fixed
body to the power-consuming region, and thereby makes it
possible to provide the power supply system with higher
degrees of safety and durability. Further, since plural elec-
trodes are placed each as the power-transmitting electrode,
continuous power supply to the movable body is allowed even
when the movable body is moving, whereby free movement
of the movable body can be ensured.

Particularly, one of the characteristics of each of the power
supply systems according to the respective embodiments lies
in, with a parallel resonance circuit being provided to the
movable body, enabling power supply from the fixed body
under a condition that causes parallel resonance in the parallel
resonance circuit. This configuration makes it possible to
reduce the impedances of the coupling capacitors to
extremely low levels as compared with that of the parallel
resonance circuit at the time when parallel resonance occurs
therein, and thereby provide the system with an advantage of
limiting the influence of changes in capacitance of the cou-
pling capacitor on the power supply efficiency.

{11} Specific Details of the Embodiments

Next, the specific details of each of the embodiments will
be described with respect to the power supply system, mov-
able body and fixed body.

Embodiment 1

First, Embodiment 1 will be described. Embodiment 1 here
is an embodiment in which the parallel resonance circuit is
provided in the movable body side.

(Configuration)

FIG. 1 is a perspective view of a room to which a power
supply system according to Embodiment 1 is applied. This
embodiment is intended to show an example in which power
is supplied, from a fixed body 10 placed in a power-supplying
region (configured here as a space under a floor board 3) 1, to
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amovable body (configured here as a robot) 20 which moves
in the inside of a power-consuming region (configured as a
room) 2. The power supply system of this embodiment
includes these fixed body 10 and movable body 20. Here,
while the floor board 3 laid on an upper portion of the power-
supplying region 1 corresponds to the interface of the power-
supplying region 1 and power-consuming region 2, coupling
capacitors 30 and 31 (not shown in FIG. 1) described later are
formed in a manner straddling this floor board 3.

(Configuration—the Fixed Body)

Next, the configuration of the fixed body 10 will be
described. FIG. 2 is a vertical cross-sectional view schemati-
cally showing the fixed body 10 and movable body 20 of FIG.
1. This fixed body 10 includes an AC power supply 11, a first
power-transmitting electrode 12, a second power-transmit-
ting electrode 13, a first parallel resonance circuit 14 and a
second parallel resonance circuit 15. FIG. 2 shows only the
single fixed body 10. In a practical case, however, the multiple
fixed bodies 10 are provided along the floor board 3 side by
side with each other in the power-consuming region 2 as
shown in FIG. 1.

The AC power supply 11 is a supply source for AC power.
Although only the single AC power supply 11 is provided to
the single fixed body 10 in FIG. 2, the AC power supply 11
may be configured to supply AC power to another fixed body
provided as the fixed body 10 not shown in FIG. 2.

Each of the first power-transmitting electrode 12 and sec-
ond power-transmitting electrode 13 is a flat-plate electric
conductor, and is placed at a portion under and in the neigh-
borhood of the floor board 3 and so as to be substantially
parallel to the floor board 3. These first power-transmitting
electrode 12 and second power-transmitting electrode 13 may
be placed in direct contact with or a minute distance apart
from the floor board 3. In either case, surfaces (here, the upper
surfaces) of these first power-transmitting electrode 12 and
second power-transmitting electrode 13 that are opposed to
the power-consuming region 2 are completely covered by the
floor board 3, whereby these first power-transmitting elec-
trode 12 and second power-transmitting electrode 13 are not
exposed to the power-consuming region 2. Note that, herein-
after, these first power-transmitting electrode 12 and second
power-transmitting electrode 13 will be collectively referred
to simply as “power-transmitting electrodes 12 and 13” where
there is no need for distinction between these electrodes.

The first parallel resonance circuit 14 is configured to be
connected to the AC power supply 11, and includes a second
capacitor 14a and second coil 145. The second capacitor 14a
and second coil 145 are connected to each other in parallel to
form a parallel resonance circuit.

The second parallel resonance circuit 15 is configured to be
connected to the first power-transmitting electrode 12 and
second power-transmitting electrode 13, and includes a third
capacitor 15a and third coil 155. The third capacitor 15a¢ and
third coil 155 are connected to each other in parallel to form
aparallel resonance circuit. Additionally, the second coil 145
and third coil 155 are arranged parallel to and a predetermined
distance apart from each other, and are arranged so that power
transmission may be enabled by the action of mutual induc-
tion between the second coil 145 and third coil 155. Addi-
tionally, the turn ratio between the second coil 145 and third
coil 155 is set in order to supply power to the power-trans-
mitting electrodes 12 and 13 with the output voltage of the AC
power supply 11 stepped up at a desired transformation ratio.

(Configuration—the Movable Body)

Next, the configuration of the movable body 20 will be
described. The movable body 20 includes a first power-re-
ceiving electrode 21a, a second power-receiving electrode
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21b, a third parallel resonance circuit 22, a fourth parallel
resonance circuit 23 and a load 24.

Each of the first power-receiving electrode 21a and second
power-receiving electrode 215 is configured to receive power
supplied from the fixed body 10, and configured as a flat-plate
electric conductor. Hereinafter, these first power-receiving
electrode 21a and second power-receiving electrode 215 will
be collectively referred to simply as “power-receiving elec-
trodes 21” where there is no need for distinction between
these electrodes. These power-receiving electrodes 21 may be
placed, substantially parallel to the floor board 3, at positions
that bring these electrodes into direct contact with the upper
surface of the floor board 3 or that are a minute distance apart
from the floor board 3.

In this state, any one of the first power-receiving electrode
21a and second power-receiving electrode 215 (the first
power-receiving electrode 21a in the case of FIG. 2) forms a
first coupling capacitor 30 when being placed in a manner
opposed to the first power-transmitting electrode 12 with the
floor board 3 interposed therebetween. Additionally, the other
one of the first power-receiving electrode 21a and second
power-receiving electrode 215 (the second power-receiving
electrode 215 in the case of FIG. 2) forms a second coupling
capacitor 31 when being placed in a manner opposed to the
second power-transmitting electrode 13 with the floor board 3
interposed therebetween. Hereinafter, these first coupling
capacitor 30 and second coupling capacitor 31 will be collec-
tively referred to simply as “coupling capacitors 30 and 31"
where there is no need for distinction between these coupling
capacitors. Here, since the power-transmitting electrodes 12
and 13 are not exposed to the power-consuming region 2, each
of'these power-transmitting electrodes 12 and 13 and any one
of'the power-receiving electrodes 21 are placed without con-
tacting each other.

The third parallel resonance circuit 22 is configured to be
connected to the first power-receiving electrode 21a and sec-
ond power-receiving electrode 215, and includes a first
capacitor 22a and first coil 225. The first capacitor 22a and
first coil 225 are connected to each other in parallel to form a
parallel resonance circuit.

The fourth parallel resonance circuit 23 is configured to be
connected to the load 24, and includes a fourth capacitor 23a
and fourth coil 235. The fourth capacitor 23a and fourth coil
23b are connected to each other in parallel to form a parallel
resonance circuit.

Additionally, the first coil 2256 and fourth coil 235 are
arranged parallel to and a predetermined distance apart from
each other, and are arranged so that power transmission may
be enabled by the action of mutual induction between the first
coil 224 and fourth coil 235. Further, the turn ratio between
the first coil 225 and fourth coil 235 is set in order to supply
power to the load 24 with the input voltages to the power-
receiving electrodes 21 transformed at a desired transforma-
tion ratio.

The load 24 is configured to be driven by AC power, which
is supplied thereto via the fourth parallel resonance circuit 23,
and perform predetermined functions. For example, in a case
where the movable body 20 is configured as a robot such as
one shown in FIG. 1, a motor or control unit built into the
robot corresponds to the load 24. Apart from that, the load 24
may take an arbitrary specific configuration, and, for
example, may be configured as: a communication device to
transmit and receive communication signals to and from a
device outside of the movable body 20 wirelessly or via wire;
an information processing device to process information of
various kinds; a sensor to detect, in the power-consuming
region 2, a predetermined object that should be detected and
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then output a signal to a predetermined device, the signal
indicating the result of the detection; or a power supply (for
example, a secondary battery) to transmit and receive power
to and from a device outside of the movable body 20. Note
that it is not necessarily required to provide the load 24 inside
the movable body 20. Power supply to the load 24 may be
carried out via the movable body 20 with the load 24 provided
outside the movable body 20. Further, although FIG. 2 shows
only the single load 24, power may be supplied to the plural
loads 24 connected to each other in parallel or in series.

Here, the capacitances of the capacitors and the induc-
tances of the coils in the respective parallel resonance circuits
are set so that the first parallel resonance circuit 14, second
parallel resonance circuit 15, third parallel resonance circuit
22 and fourth parallel resonance circuit 23 may have an
common value f, as the parallel resonance frequencies
thereof. Therefore, parallel resonance occurs in each of the
parallel resonance circuits 14, 15, 22 and 23 when AC power
is output from the AC power supply 11 under the conditions
that cause parallel resonance in these parallel resonance cir-
cuits 14, 15, 22 and 23 (that is, AC power is output from the
AC power supply 11 at a frequency equal to the value f; of the
parallel resonance frequencies).

(Configuration—the Floor Board)

The floor board 3, which has the power-transmitting elec-
trodes 12 and 13 on one side and the power-receiving elec-
trodes 21 on the other side, is formed of an inductive material
that enables formation of the coupling capacitors 30 and 31.
For example, fluorine resin may be adopted as such an induc-
tive material. This inductive material not only may be used for
the floor board 3 but also may be applied as coating on
surfaces of the power-transmitting electrodes 12 and 13 that
are to be opposed to the power-receiving electrodes 21 or on
surfaces of the power-receiving electrodes 21 that are to be
opposed to the power-transmitting electrodes 12 and 13.
Additionally, it is preferable that, as described above, a mate-
rial used for the floor board 3 and a material used for coating
on the power-transmitting electrodes 12 and 13 or the power-
receiving electrodes 21 have an insulating capability for sus-
taining a required level of insulation performance between
each of the power-transmitting electrodes 12 and 13 and the
power-receiving electrode 21.

(Operation of the Power Supply System)

Next, the operation of the power supply system configured
as described above will be described. FIG. 3 is a diagram
schematically showing the circuit configuration of the power
supply system. As shown in FIG. 3, the power supply system
can be hypothetically divided into a power supply section 40,
the first coupling capacitor 30, the second coupling capacitor
31 and a load section 50. This description of the operation
assumes that all parts of the fixed body 10 except for the
power-transmitting electrodes 12 and 13 correspond to the
power supply section 40, and also assumes that all parts of the
movable body 10 except for the power-receiving electrodes
21 correspond to the load section 5, and that the load section
50 includes the load 24.

Here, when the impedance Z; of the load section 50 is set to
avalue extremely large as compared with those of the imped-
ance Z, of the first coupling capacitor 30 and the impedance
7, of the second coupling capacitor 31, voltage drops in the
coupling capacitors 30 and 31 can be reduced, and the output
voltage V_,,, from the power supply section 40 and the input
voltage V,, to the load section 50 can be made almost equal to
each other. As a result, even when there are changes in capaci-
tances of the coupling capacitors 30 and 31 due to some
reason such as changes in relative positions of the power-
transmitting electrodes 12 and 13 and the power-transmitting
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electrodes 21, the influence of such changes on power supply
to the load section 50 from the power supply section 40 can be
reduced.

Specifically, when the parallel resonance conditions are
satisfied with AC power output from the AC power supply 11
ata frequency equal to the parallel resonance frequencies at f;
common to the respective parallel resonance circuits, parallel
resonance occurs in the third parallel resonance circuit 22 and
fourth parallel resonance circuit 23 of the load section 50.
Therefore, because the impedance of a parallel resonance
circuit is extremely large under the parallel resonance fre-
quency thereof, the impedance Z; of the load section 50,
which includes the third parallel resonance circuit 22 and
fourth parallel resonance circuit 23 where parallel resonance
has occurred, can be set to a value extremely large as com-
pared to those of the impedances Z, and Z, of the coupling
capacitors 30 and 31. As a result, the influence of changes in
capacitances of the coupling capacitors 30 and 31 on the
power supply can be reduced.

FIGS. 4 and 5 show graphs that compare changes in capaci-
tance of each of the coupling capacitors 30 and 31 with the
influence of the changes on power supply in the power supply
system shown in FIG. 2. F1G. 4 shows graphs for a case where
the capacitances of the coupling capacitors 30 and 31 are set
to a predetermined standard value C,, whereas FIG. 5 shows
graphs for a case where the capacitances of the coupling
capacitors 30 and 31 are set to one tenths of C,. Further, parts
(a) of FIGS. 4 and 5 are graphs that compare the voltage V-
across the opposite terminals of each of the coupling capaci-
tors 30 and 31 with the input voltage V,,, to the load section 50,
where the horizontal axis indicates the operation frequency of
the power supply system and the vertical axis the voltage.
Parts (b) of FIGS. 4 and 5 are graphs each illustrating the
power consumption in the load 24, where the horizontal axis
indicates the operation frequency of the power supply system
and the vertical axis the power consumption.

In the case where the capacitances of the coupling capaci-
tors 30 and 31 are set to C,, the input voltage V,,, to the load
section 50 is extremely large as compared with the voltage V
across the opposite terminals of each of the coupling capaci-
tors 30 and 31 at the operation frequency equal to the parallel
resonance frequency f,, as shown in part (a) of FIG. 4. That is,
this is a state where the output voltage V,,,, from the power
supply section 40 and the input voltage V,,, to the load section
50 are almost equal to each other. The power consumption in
the load 24 at this point is set to P, as shown in part (b) of FIG.
4.

Onthe other hand, in the case where the capacitances of the
coupling capacitors 30 and 31 are set to 0.1xC,, the voltage
across the opposite terminals of each of the coupling capaci-
tors 30 and 31 at the operation frequency equal to the parallel
resonance frequency f, shows an increase from the case
shown in part (a) of FIG. 4, as shown in part (a) of FIG. 5. As
shown in part (b) of FIG. 5, however, the power consumption
P, of the load 24 at this point is higher than the power con-
sumption P, of the load 24 for the case where the capacitance
of the coupling capacitors 30 and 31 are set to C,. That is, it
is found that stably power supply is enabled despite the
changes in capacitances of the coupling capacitors 30 and 31.

Note that, since increasing the impedance of the load sec-
tion 50 simply requires parallel resonance to occur in the
parallel resonance circuits of the load section 50, the effect of
enabling stable power supply despite changes in capacitances
of the coupling capacitors 30 and 31 is achievable, with or
without the first parallel resonance circuit 14 and second
parallel resonance circuit 15, by providing at least any one of
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the third parallel resonance circuit 22 and fourth parallel
resonance circuit 23 to the movable body 20.

FIG. 6 is a graph illustrating the influences of the presence
and absence of parallel resonance circuits in the fixed body 10
and movable body 20, where the horizontal axis indicates the
operation frequency of the power supply system and the ver-
tical axis the current value. In this graph in FIG. 6, I, denotes
a value of the output current of the AC power supply 11 in a
case where the first parallel resonance circuit 14 and fourth
parallel resonance circuit 23 are excluded from the power
supply system shown in FIG. 2, 1, a value of the output current
of'the AC power supply 11 in a case where the fourth parallel
resonance circuit 23 is excluded from the power supply sys-
tem shown in FIG. 2, and I, a value of the output current of the
AC power supply 11 in the power supply system shown in
FIG. 2.

AS shown in FIG. 6, from the output current I, of the AC
power supply 11 at a frequency of the parallel resonance
frequency 1) in the case to which the first parallel resonance
circuit 14 and fourth parallel resonance circuit 23 are not
provided, the output current I, of the AC power supply 11 at
the parallel resonance frequency f; in the case where the first
parallel resonance circuit 14 is provided shows a decrease to
a value that is 60% of the output current I, of the AC power
supply 11. Further, the output current I; of the AC power
supply 11 in the case where the fourth parallel resonance
circuit 23 is provided shows a decrease to a value that is 25%
of I,. That is, the amount of reactive current output from the
AC power supply 11 is reduced by providing the first parallel
resonance circuit 14 and fourth parallel resonance circuit 23.

In this power supply system according to Embodiment 1,
unless there is the movable body 20 placed over the fixed
body 10, the conditions that cause parallel resonance are not
satisfied, and power supply is not allowed. Thus, the safety
can be ensured, for example, in such a manner that, even in a
case where a person walks on the floor board 3 with the fixed
body 10 being always set in the operation mode, an incident
ot having a current through a human body can be prevented.

(Effects of Embodiment 1)

As described above, the power-transmitting electrodes 12
and 13 are not exposed to the power-consuming region 2
according to Embodiment 1, which makes it possible to elimi-
nate the danger of electric shock occurring when a human
body touches the power-transmitting electrodes 12 or 13, and
also makes it possible to relieve the psychological anxiety.
Therefore, installation of the power supply system in a place
to have people inside, such as an office space, is facilitated.

Particularly, the third parallel resonance circuit 22 or fourth
parallel resonance circuit 23 is provided to the movable body
20, and power is transmitted to the load 24 under the condi-
tions that cause these parallel resonance in the parallel reso-
nance circuits. This makes it possible to increase the imped-
ance of the load section 50 which includes the parallel
resonance circuit and the load 24. This enables reduction of
voltage drops in the coupling capacitors 30 and 31, and
enables stable power supply regardless of changes in capaci-
tances of the coupling capacitors 30 and 31.

Further, the first parallel resonance circuit 14 or second
parallel resonance circuit 15 is provided to the fixed body 10,
which makes it possible to reduce the amount of reactive
current to be output from the AC power supply 11. This
enables the AC power supply 11 to be more compact.

Further, the first parallel resonance circuit 14 and second
parallel resonance circuit 15 are provided to the fixed body
10, which makes it possible to reduce the amount of reactive
current to be output from the AC power supply 11. This
enables the AC power supply 11 to be more compact. Addi-
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tionally, power is transmitted by the action of mutual induc-
tion between the second coil 145 in the first parallel resonance
circuit 14 and the third coil 155 in the second parallel reso-
nance circuit 15, which makes it possible to supply power to
the load 24 with the output voltage from the AC power supply
11 stepped up.

Further, the third parallel resonance circuit 22 and fourth
parallel resonance circuit 23 are provided to the movable
body 20, which makes it possible to reduce the amount of
reactive current output from the AC power supply 11. This
enables the AC power supply 11 to be more compact. Addi-
tionally, power is transmitted by the action of mutual induc-
tion between the first coil 225 in the third parallel resonance
circuit 22 and the fourth coil 235 in the fourth parallel reso-
nance circuit 23, which makes it possible to supply power to
the load 24 with the input voltage to the power-receiving
electrodes 21 transformed.

Embodiment 2

Next, Embodiment 2 will be described, which is an
embodiment obtained by further providing plural power-
transmitting electrodes to the configuration of Embodiment
1. Note that, since Embodiment 2 is configured substantially
identically with Embodiment 1 unless otherwise stated par-
ticularly, parts that are configured identically with those of
Embodiment 1 are assigned the same reference numerals
and/or names as those of Embodiment 1 as necessary, and the
description thereof will not be repeated.

(Configuration—the Fixed Body)

FIG. 7 is a vertical cross-sectional view schematically
showing the fixed body 10 and movable body 20 according to
Embodiment 2. FIG. 8 is an enlarged view of essential parts,
which shows the fixed body 10 and fixed body 20 in FIG. 7 in
detail. While having the configuration of the fixed body 10 as
in Embodiment 1, the fixed body 10 additionally includes the
multiple power-transmitting electrodes 12 and 13, and also
includes a communication unit 16 and a control unit 17 (con-
troller).

As shown in FIGS. 7 and 8, in order to enhance efficiency
in laying out the power-transmitting electrodes 12 and 13 per
unit area, the power-transmitting electrodes 12 and 13 are
provided side by side with a predetermined distance apart
from each other, and are alternately arranged so that each two
adjacent ones thereof may be different in polarity.

Note that, in the example in the FIGS. 7 and 8, the single
second parallel resonance circuit 15 is connected to the first
power-transmitting electrode 12 via a line L1 while being
connected to the second power-transmitting electrode 13 via
aline L.2. Lines .3 and 4 are connected to these lines L1 and
L2, respectively, so that power is supplied to the plural first
power-transmitting electrodes 12 and plural second power-
transmitting electrodes 13, viathese lines 1.3 and .4, from the
common AC power supply 11 via the common first parallel
resonance circuit 14 and second parallel resonance circuit 15.
Although FIGS. 9 and 10 omit to show a configuration for
supplying power to the communication unit 16 and the con-
trol unit 17, the power may be supplied from the AC power
supply 11, or via an arbitrary route from another power supply
not shown that is different from the AC power supply 11, to
the communication unit 16 or the control unit 17.

In FIG. 8, the communication unit 16 is communication
means to communicate with a communication unit 26 to be
described later, the communication unit 26 being provided to
the movable body 20. Although the specific configuration of
the communication unit 16 is arbitrary, the communication
unit 16 is configured by using the RF/MAC scheme by which
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RF communication is performed under the MAC protocol
(the same applies to the communication unit 26 to be
described later). This communication unit 16 acquires, via a
capacitor 18 for the coupling purpose, communication sig-
nals from the movable body 20 that have been superimposed
onto power transmission routes and output via the lines .1
and [.2. Note that communication signals output via the lines
L1 and L2 are blocked by coils 19 provided for blocking
communication signals, the coils 19 being connected to the
lines L1 and L.2. This communication unit 16 is connected to
the control unit 17 via a line L5 so as to be able to commu-
nicate with each other. Additionally, this communication unit
16 is connected to a hub 60 via a line L6, and this hub 60 is
further connected to a server 61.

This control unit 17 is control means to control the fixed
body 10, and, for example, is connected to the server 61 via
the hub 60 and configured to perform control operations in
accordance with a control signal output from this server 61.
However, the hub 60 and server 61 may be omitted by embed-
ding a self-contained control program into the control unit 17
to enable the control unit 17 to perform the control in a
self-contained manner. Further, a communication destination
other than the server 61 may be connected to the control unit
17. For example, the control unit 17 may be configured to
communicate with the control unit 17 of the other ones of the
fixed bodies 10 to enable gang control over the plural fixed
bodies 10 placed in the power-supplying region 1. On the
other hand, this control unit 17 is connected to the AC power
supply 11 via aline [.7, and controls power supply to the fixed
body 10 by turning on and off the AC power supply 11 and
controlling the frequency thereof. Although the specific con-
figuration of this control unit 17 is arbitrary, the control unit
17 is configured to contain, for example, a CPU (Central
Processing Unit) and a program that is interpreted and
executed by this CPU.

(Configuration—the Movable Body)

While having the configuration of the movable body 20 as
in Embodiment 1, the movable body 20 additionally includes
the multiple power-receiving electrodes 21, and also includes
a determination/switching section 25 and the communication
unit 26.

It is needed only to provide at least one set of the power-
receiving electrodes 21 to a single one of the movable bodies
20. In this case, however, the multiple power-receiving elec-
trodes 21 are arranged corresponding to a single one of the
movable bodies 20 as shown in FIGS. 7 and 8, whereby a
predetermined size of the gross area for receiving power is
secured. The aggregate of the power-receiving electrodes 21
provided side by side in the case where the multiple power-
receiving electrodes 21 are thus arranged in a single one of the
movable bodies 20 takes an arbitrary shape, and may take, for
example, a rectangular shape or a round shape. Each of the
power-receiving electrodes 21 may also take a rectangular
shape or a round shape as the shape thereof viewed from the
flat side.

Further, in FIGS. 7 and 8, the width of each of the power-
receiving electrodes 21 is determined so as to be sufficiently
smaller than a distance between each adjacent two of the
plural power-receiving electrodes 12 and 13 provided side by
side. Therefore, any one of the power-receiving electrodes 21
never overlaps any adjacent two of the power-transmitting
electrodes 12 and 13 at the same time. This makes it possible
to prevent any one of the power-receiving electrodes 21 from
forming capacitors with plural ones ofthe power-transmitting
electrodes 12 and 13, and therefore prevent such capacitors
from adversely affecting power supply. This configuration
allows the power-receiving electrodes 21 to be placed at arbi-
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trary positions, thereby making it possible to increase the
degree of freedom for movement of the movable body 20.

Further, it is preferable that a distance between each adja-
cent two of the power-receiving electrodes 21 be determined
in such a manner that capacitor capacities between adjacent
ones of the plural power-receiving electrodes 21 may not
adversely affect power supply. Specifically, the distance
between each adjacent two of the power-receiving electrodes
21 is determined so as to prevent currents from flowing, via
capacitors, from one of the first power-transmitting elec-
trodes 12 and the second power-transmitting electrodes 13, to
other one of the first power-transmitting electrodes 12 and the
second power-transmitting electrodes 13.

The determination/switching section 25 is determination/
switching means to determine whether an electrode placed in
a manner opposed to each of the multiple power-receiving
electrodes 21 is the first power-transmitting electrode 12 or
the second power-transmitting electrode 13, and then change,
based on the result of this determination, the connection states
of the respective plural power-receiving electrodes 21 to the
load 24. The determination/switching section 25 corresponds
to connection means in the claims. When the determination/
switching section 25 changes the connection states, those of
the multiple power-receiving electrodes 21 that are placed in
a manner opposed to some of the power-transmitting elec-
trodes, each of which is any one of the first power-transmit-
ting electrode 12 and second power-transmitting electrodes
13, are enabled to function as the first power-receiving elec-
trodes 21a and receive power, whereas those that are placed in
a manner opposed to some others of the power-transmitting
electrodes, each of which is the other one thereof, are enabled
to function as the second power-receiving electrodes 21a and
receive power.

Although the specific configuration of this determination/
switching section 25 is arbitrary, the determination/switching
section 25 is configured, for example, by including: a line L.9
branching off from a line L8 connected to one terminal 22¢
(hereinafter, first terminal) of the third parallel resonance
circuit 22 via one of coils 27; a line .11 branching off from a
line .10 connected to the other terminal 225 (hereinafter,
second terminal) of the third parallel resonance circuit 22 via
the other one of the coils 27; lines 12 connected to the respec-
tive power-receiving electrodes 21; and a plurality of switch-
ing switches 25a to connect each of these lines .12 selec-
tively to any one of the line 1.9 and line L11.

A specific configuration for causing the switching switch
25a to operate based on whether an electrode placed in a
manner opposed to each of the plural power-receiving elec-
trodes 21 is the first power-transmitting electrode 12 or the
second power-transmitting electrode 13 is arbitrary. For
example, the first power-transmitting electrodes 12 or the
second power-transmitting electrodes 13 are formed of a fer-
romagnetic electric conductor (for example, iron, cobalt,
nickel or the like), and the other power-transmitting elec-
trodes are formed of a nonmagnetic electric conductor (for
example, aluminum, austenitic stainless steels or the like). On
the other hand, permanent magnets are provided to the trav-
eling contacts of the switching switches 254. This configura-
tion enables the magnitudes of magnetic forces to differ
according to whether an electrode placed in a manner
opposed to each of the power-receiving electrodes 21 is the
first power-transmitting electrode 12 or the second power-
transmitting electrode 13, the magnetic forces acting on the
respective travelling contacts. Therefore, it is made possible
to operate the travelling contacts based on the difference, and
connect each ofthe lines .12 selectively to any one of the line
L9 and line L11.
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The communication unit 26 is communication means to
communicate with the communication unit 16 of the fixed
body 10. This communication unit 16 outputs communication
signals to the lines [.8 and .10 via a capacitor 28 used for the
coupling purpose while superimposing the communication
signals onto these lines. Note that, while this power supply
system uses power having a frequency of around 1 MHz in
power supply, a frequency band around several GHz is sup-
posed to be used for communication using the communica-
tion units 16 and 26. It is considered that no transmission loss
is caused since the capacitances of the coupling capacitors 30
and 31 and capacitors 18 and 28 are sufficiently large for
communication frequencies.

(Power Supply Control Process)

Next, a power supply control process in the fixed body 10
and movable body 20 configured as described above will be
described with reference to FIG. 8. In this control, either of
two modes is selected in supplying power, the two modes
being: a standby mode where the power consumption of the
fixed body 10 is reduced with some of the functions of the
fixed body 10 being set on standby; and a normal operation
mode where power is supplied with all of the functions of the
fixed body 10 being set ready for operation.

For example, the movable body 20 is placed at an arbitrary
position on the floor board 3 at an arbitrary point in time.
Meanwhile, the communication unit 26 constantly outputs a
power supply request signal.

On the other hand, the fixed body 10 is set on standby mode
in the initial state. Specifically, power saving is achieved by
activating only the communication unit 16 with a minute
amount of power supplied only to the communication unit 16
and, at the same time, putting the other parts in a sleep state
with no power supplied thereto. The communication unit 16
of'the fixed body 10 continuously monitors the power supply
request signal output from the communication unit 26 of the
movable body 20. Therefore, when the movable body 20 is
placed over the fixed body 10, the communication unit 16
receives the power supply request signal output from the
communication unit 26. When the power supply request sig-
nal thus received is transmitted from the communication unit
16 to the control unit 17, the mode is changed from the
standby mode to the operation mode, whereby the control unit
17 is activated to start power supply control. Such power
supply control makes it possible to reduce the power con-
sumption of the fixed body 10 as compared to a case where the
fixed body 10 is always set in the operation mode.

Note that, in addition to the above described process,
authentication using IDs may be performed on the movable
body 20. For example, the ID of the movable body 20 is
transmitted along with the power supply request signal from
the communication unit 26 to the communication unit 16.
Then, the communication unit 16, upon receiving this ID,
transmits the ID to the control unit 17. The control unit 17
further transmits this ID to the server 61 via the hub 60. This
server 61 performs authentication based on previously regis-
tered IDs, and then returns the result of the authentication to
the control unit 17. Then, based on this result of the authen-
tication, the control unit 17 may determine whether or not to
permit power to be supplied.

(Effects of Embodiment 2)

According to Embodiment 2, the plural power-transmitting
electrodes 12 and 13 are provided side by side, and the con-
nection state of each of the power-receiving electrodes 21 to
the load 24 is automatically changed by use of the determi-
nation/switching section 25 on the basis of which of the
power-transmitting electrodes 12 or 13 opposed to the power-
receiving electrode 21. Therefore, power supply to the mov-
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able body 20 is enabled regardless of whatever arbitrary posi-
tion the movable body 20 is placed with respect to the fixed
body 10.

Embodiment 3

Next, Embodiment 3 will be described. This embodiment
is an embodiment not only having the configuration of
Embodiment 2 but also including the second capacitor and
second coil provided to each set of the first power-transmit-
ting electrode and second power-transmitting electrode. In
this embodiment, conditions that cause parallel resonance in
the respective sets of the second capacitors and the third coils
are made different from one another. Note that, since Embodi-
ment 3 is configured substantially identically with Embodi-
ment 2 unless otherwise stated particularly, parts that are
configured substantially identically with those of Embodi-
ment 2 are assigned the same reference numerals and/or
names as those of Embodiment 2 as necessary, and the
description thereof will not be repeated.

(Configuration—the Fixed Body)

FIG. 9 is a vertical cross-sectional view schematically
showing the fixed body 10 and movable body 20 according to
Embodiment 3. FIG. 10 is an enlarged view of essential parts,
which shows the fixed body 10 and movable body 20 in FIG.
9 in detail. While having the configuration of the fixed body
10 as in Embodiment 2, the fixed body 10 further includes the
first parallel resonance circuit 14 provided to each set of the
first power-transmitting electrode 12 and second power-
transmitting electrode 13. Note that, in the example shown in
FIGS. 9 and 10, while the second parallel resonance circuits
15 are excluded, each set of the first power-transmitting elec-
trode 12 and second power-transmitting electrode 13 and the
first parallel resonance circuit 14 are connected directly to
each other. However, by providing the second parallel reso-
nance circuits 15 each between one set of the power-trans-
mitting electrodes 12 and 13 and the corresponding first par-
allel resonance circuit 14, power transmission may be
enabled under the action of mutual induction between the
third coil 156 of each of the second parallel resonance circuits
15 and the second coil 145 of the corresponding first parallel
resonance circuit 14.

In the first parallel resonance circuits 14 thus provided to
the respective sets of the power-transmitting electrodes 12
and 13, the capacitances of the second capacitors 14a and the
inductances of the second coils 145 are set so that parallel
resonance may be caused under different parallel resonance
frequencies. In the example shown in FIGS. 9 and 10, the
capacitances of the second capacitors 14a and the induc-
tances of the second coils 144 in the respective parallel reso-
nance circuits are set so that the parallel resonance frequen-
cies of the first parallel resonance circuit 14A, first parallel
resonance circuit 14B, first parallel resonance circuit 14C,
first parallel resonance circuit 14D and first parallel reso-
nance circuit 14E may be fl1, £2, {3, {4 and £5, respectively.

The control unit 17 controls the frequency of the AC power
supply 11 in order that parallel resonance can occur in an
arbitrary one of'the first parallel resonance circuits 14 and that
power can be supplied to the power-transmitting electrodes
12 and 13 to which this first parallel resonance circuits 14 is
provided. For example, while an actuator is provided in the
neighborhood of the power-receiving electrodes 21 of the
movable body 20, an energy sensor is provided to the power-
transmitting electrodes 12 and 13, the actuator being config-
ured to function as energy outputting means to generate
energy in the form of electric waves, magnetic fields, sonic
waves, vibrations, light or the like, the energy sensor being
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configured to function as energy detection means to detect
this energy (the actuator and energy sensor are not shown in
the drawings). An output signal coming out from the energy
sensor upon detecting the energy output from the actuator is
transmitted to the server 61 via the control unit 17 and hub 60.
Based on a previously registered database, the server 61 iden-
tifies a set of the power-transmitting electrodes 12 and 13 to
which the sensor that has detected the energy is provided, then
identifies the parallel resonance frequency of the first parallel
resonance circuit 14 provided to this set of the identified
power-transmitting electrodes 12 and 13, and then returns the
value of the thus identified frequency to the control unit 17.
The control unit 17 causes power to be output from the AC
power supply 11 at a frequency of this value. This makes it
possible to cause parallel resonance only in the first parallel
resonance circuit 14 provided to a set of the power-transmit-
ting electrodes 12 and 13 to which the power-receiving elec-
trodes 21 have approached, whereby power is supplied via
this first parallel resonance circuit 14 to these power-trans-
mitting electrodes 12 and 13 to which the power-receiving
electrodes 21 have approached.

(Configuration—the Movable Body)

In Embodiment 3, the movable bodies 20 of two types may
be used, which are: a fixed-frequency type movable body 20a
configured to have fixed values for the parallel resonance
frequencies of the third parallel resonance circuit 22 and
fourth parallel resonance circuit 23; and a variable-frequency
type movable body 2056 (not shown) configured so that the
parallel resonance frequencies of the third parallel resonance
circuit 22 and fourth parallel resonance circuit 23 may be
variable.

(Configuration—the
Body)

The fixed-frequency type movable body 20« is configured
identically with the movable body 20 of Embodiment 2. In
this case, the capacitances of the first capacitor 22a and fourth
capacitor 23a, and the inductances of the first coil 225 and
fourth coil 235 are set so that the parallel resonance frequen-
cies of the third parallel resonance circuit 22 and fourth par-
allel resonance circuit 23 of the fixed-frequency type movable
body 20a may be equal to any one of the parallel resonance
frequencies of the first parallel resonance circuits 14 in the
fixed body 10 (any one of {1, {2, {3, {4 and 5 in FIGS. 9 and
10).

When this fixed-frequency type movable body 20a is used,
it is necessary to oppose the power receiving electrodes 21 to
the power-transmitting electrodes 12 and 13 to which the first
parallel resonance circuit 14 that has the parallel resonance
frequency equal to the parallel resonance frequencies of the
third parallel resonance circuit 22 and fourth parallel reso-
nance circuit 23 of the fixed-frequency type movable body
20a is provided. Therefore, it is necessary to inform a user of
a position at which the fixed-frequency type movable body
20a should be placed.

How to inform the user thereof is arbitrary. For example,
the following manner may be employed. The floor board 3 is
painted with colors previously determined to correspond to
the values of the respective parallel resonance frequencies of
the first parallel resonance circuits 14 included in the respec-
tive sets of the power-transmitting electrodes 12 and 13
arranged directly under the floor board 3. At the same time, a
part of the fixed-frequency type movable body 20a is painted
with a color previously determined to correspond to the value
of the parallel resonance frequencies of the third parallel
resonance circuit 22 and fourth parallel resonance circuit 23
of the fixed-frequency type movable body 20q. In this case,
power supply from the power-transmitting electrodes 12 and

Fixed-Frequency Type Movable
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13 to the fixed-frequency type movable body 20q is enabled
when the fixed-frequency type movable body 20a is set on the
floor board 3 that has been painted with the same color as the
color with which the fixed-frequency type movable body 20a
has been painted.

Otherwise, the position at which the fixed-frequency type
movable body 20a should be placed may be indicated by
providing pilot lamps on the surface of the floor board 3 in the
neighborhoods of the respective sets of the power-transmit-
ting electrodes 12 and 13, and turning on the pilot lamp
corresponding to a set of the power-transmitting electrodes 12
and 13 that is capable of supplying power to the fixed-fre-
quency type movable body 20a, the pilot lamps using LEDs
or the like. In this case, information by which to identify a
value of the parallel resonance frequencies of the third paral-
lel resonance circuit 22 and fourth parallel resonance circuit
23 of the fixed-frequency type movable body 20a to be used
is input to the server 61 via input means that is heretofore
known. The server 61 identifies a set of the first power-
transmitting electrodes 12 and 13 that has the first parallel
resonance circuit 14 in which parallel resonance occurs at the
parallel resonance frequency of the same value based on the
input information and the database set in advance. Then, the
server 61 transmits to the control unit 17 via the hub 60 and
the communication unit 17 a light signal of the pilot lamp
provided in the neighborhood of the thus identified set of the
first power-transmitting electrodes 12 and 13, so that the pilot
lamp is turned on.

(Configuration—the Variable-Frequency Type Movable
Body)

In the variable-frequency type movable body 2056 (not
shown), in order to make the parallel resonance frequencies of
the third parallel resonance circuit 22 and fourth parallel
resonance circuit 23 variable, the first coil 225 and fourth coil
23b are configured as variable inductors or the first capacitor
22a and fourth capacitor 23a are configured as variable
capacitors. At the same time, the variable-frequency type
movable body 205 (not shown) includes a control unit 29 (not
shown) to control these variable inductors or variable capaci-
tors.

When this variable-frequency type movable body 205 is
used, it is necessary that the parallel resonance frequencies of
the third parallel resonance circuit 22 and fourth parallel
resonance circuit 23 of the variable-frequency type movable
body 205 be made equal to the parallel resonance frequency
of'the first parallel resonance circuit 14 provided to the power-
transmitting electrodes 12 and 13 that are opposed to the
power receiving electrodes 21 of the variable-frequency type
movable body 20a placed on the floor board 3.

How to make the parallel resonance frequencies of the third
parallel resonance circuit 22 and fourth parallel resonance
circuit 23 in the variable-frequency type movable body 205
equal to the parallel resonance frequency of the first parallel
resonance circuit 14 provided to the power-transmitting elec-
trodes 12 and 13 is arbitrary. For example, as described above,
the control unit 17 receives from the server 61 via the com-
munication unit 16 the value of the parallel resonance fre-
quency of the first parallel resonance circuit 14 provided to
the power-transmitting electrodes 12 and 13 to which the
power-receiving electrodes 12 have approached. Further,
upon receiving via the communication unit 16 the power
supply request signal transmitted from the communication
unit 26 of the variable-frequency type movable body 205, the
control unit 17 of the fixed body 10 transmits to the variable-
frequency type movable body 20a via the communication
unit 16 the value of the parallel resonance frequency of the
first parallel resonance circuit 14 received from the server 61.

10

15

20

25

30

35

40

45

50

55

60

65

22

The control unit 29 of the variable-frequency type movable
body 205, upon receiving the value of the parallel resonance
frequency of the first parallel resonance circuit 14 via the
communication unit 26, adjusts the inductances of the first
coil 225 and fourth coil 235 or the capacitances of the first
capacitor 22a and fourth capacitor 23a so that the parallel
resonance frequencies of the third parallel resonance circuit
22 and fourth parallel resonance circuit 23 may be made equal
to the thus received parallel resonance frequency value.

Otherwise, the control unit 17 of the fixed body 10 is
configured to perform power supply control so that a constant
level of power may be constantly supplied from the AC power
supply 11 to the power-transmitting electrodes 12 and 13. On
the other hand, the control unit 29 of the variable-frequency
type movable body 205 is configured to constantly change the
inductances of the first coil 226 and fourth coil 235 or the
capacitances of the first capacitor 224 and fourth capacitor
23a, so that the parallel resonance frequencies of the third
parallel resonance circuit 22 and fourth parallel resonance
circuit 23 are constantly changed. Here, the control unit 29
may be configured to perform control in the following man-
ner. When power supply from the power-transmitting elec-
trodes 12 and 13 to the power receiving electrodes 21 is
enabled as the parallel resonance frequencies of the third
parallel resonance circuit 22 and fourth parallel resonance
circuit 23 have been made equal to the parallel resonance
frequency of the first parallel resonance circuit 14 of the fixed
body 10, the parallel resonance frequencies of the third par-
allel resonance circuit 22 and fourth parallel resonance circuit
23 are fixed, so that power is supplied without interruption
from the power-transmitting electrodes 12 and 13.

(Effects of Embodiment 3)

According to Embodiment 3, the first parallel resonance
circuits 14 are provided to the respective sets of the plural
power-transmitting electrodes 12 and 13. This enables reduc-
tion of the amount of reactive current to be output from the AC
power supply 11, and therefore enables the AC power supply
11 to be more compact.

The different first parallel resonance circuits 14 of each set
of the plural power-transmitting electrodes 12 and 13 are
configured to have parallel resonance frequencies of different
values. This makes it possible to, only by changing the output
frequency of the AC power supply 11, cause resonance only in
an arbitrary one of the first parallel resonance circuits 14 and
supply power only to the power-transmitting electrodes 12
and 13 which have this first parallel resonance circuits 14.
This makes it unnecessary that any circuit, such as a switch,
for switching between the sets of the power-transmitting elec-
trodes 12 and 13 for supplying power be provided to the fixed
body 10. As a result, the reliability can be improved.

{111} Variations Based on the Embodiments

Although the respective embodiments according to the
present invention have been described above, the specific
configurations and means of the present invention can be
arbitrarily modified and improved without departing from the
technical concepts of the invention defined in the appended
claims. Variations obtained through such modification and
improvement will be described below.

(Regarding Problems to be Solved and Effects of the Inven-
tion)

First of all, problems to be solved by the invention and
effects of the invention are not limited to those described
above, and can differ according to the environment where the
invention is carried out and according to the details of con-
figurations. In some cases, only some of the above described
problems are solved, and some of the above described effects
are brought about. In other cases, a problem that is not
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described above is solved, or an effect that is not described
above is brought about, by the present invention.

(Regarding Switching of the First Parallel Resonance Cir-
cuits in which to Cause Parallel Resonance)

Embodiment 3 described above explains that: the different
first parallel resonance circuits 14 provided to the respective
sets of the power-transmitting electrodes 12 and 13 are con-
figured to have parallel resonance frequencies of different
values, and the frequency of the AC power supply 11 is
controlled, whereby parallel resonance is caused in an arbi-
trary one of the first parallel resonance circuits 14. However,
the first parallel resonance circuits 14 for causing parallel
resonance may be switched in another manner. For example,
parallel resonance may be caused only in one, in which par-
allel resonance should be caused, of the first parallel reso-
nance circuits 14 in such a manner that: a switch is provided
to each of the first parallel resonance circuits 14 provided to
the respective sets of the power-transmitting electrodes 12
and 13, and the AC power supply 11; and only the switch that
is provided between the one of the first parallel resonance
circuits 14 and the AC power supply 11 is turned on.

(Regarding the AC Power Supply)

In Embodiment 3 described above, the explanation has
been given by citing the case where the fixed bodies 10 are
provided with the only one AC power supply 11 in common.
However, Embodiment 3 may be configured so as to include
the plural AC power supplies 11. For example, the AC power
supplies 11 that are capable of outputting AC power at fre-
quencies equal to values of the parallel resonance frequencies
of'the first parallel resonance circuits 14 may be connected to
the corresponding sets of the power-transmitting electrodes
12 and 13, the values being different among the sets of the
power-transmitting electrodes 12 and 13. In this case, parallel
resonance can be concurrently caused in the plural first par-
allel resonance circuits 14 by causing the AC power supplies
11 to output AC power at the frequencies of different values.
Therefore, for example, even in a case where the power-
receiving electrodes of the movable body 20 are placed in a
manner opposed to plural sets of the power-transmitting elec-
trodes 12 and 13, this makes it possible to supply power to the
power-receiving electrodes 21 from these plural sets of the
power-transmitting electrodes 12 and 13.

INDUSTRIAL APPLICABILITY

The present invention is configured to supply power to
spaces of various types, and is particularly beneficial in stably
supplying power regardless of changes in placement of elec-
trodes while ensuring the safety of users.

DESCRIPTION OF REFERENCE NUMERALS

1, 100 power supplying region

2, 102 power receiving region

3, 111 floor board

10, 101 fixed body

11, 115 AC power supply

12, 105 first power-transmitting electrode
13, 106 second power-transmitting electrode
14 first parallel resonance circuit

14a second capacitor

145 second coil

15 second parallel resonance circuit

154 third capacitor

1556 third coil

16, 26, 112, 113 communication unit

17, 29 control unit
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18, 28 capacitor

19,27, 110 coil

20, 103 movable body

20q fixed-frequency type movable body
206 variable-frequency type movable body
21 power receiving electrode

21a, 107 first power receiving electrode
21b, 108 second power receiving electrode
22 third parallel resonance circuit

22a first capacitor

225 first coil

22¢, 22d terminal

23 fourth parallel resonance circuit

23a fourth capacitor

235 fourth coil

24,104 load

25 determination/switching section

25a switching switch

30 first coupling capacitor

31 second coupling capacitor

40 power supply section

50 load section

60 hub

61 server

109 coupling capacitor

114 connection section

The invention claimed is:

1. A power supply system for supplying power from a fixed
body placed in a power-supplying region, via a movable body
placed ina power-consuming region, to a predetermined load,

wherein the fixed body comprises:

a first power-transmitting electrode and second power-
transmitting electrode to which AC power is supplied
and are configured to be placed at a position in the
neighborhood of the interface between the power-sup-
plying region and power-consuming region; and

an AC power supply to supply power to the first power-
transmitting electrode and second power-transmitting
electrode,

wherein the movable body comprises:

a first power-receiving electrode and second power-receiv-
ing electrode to be placed in a manner opposed to and not
contacting the first power-transmitting electrode and
second power-transmitting electrode with the interface
interposed there between;

a first capacitor and first coil connected to each other in
parallel between the first power-receiving electrode and
second power-receiving electrode,

wherein, while a first coupling capacitor is formed when
one of the first power-receiving electrode and second
power-receiving electrode is placed in a manner
opposed to the first power-transmitting electrode, a sec-
ond coupling capacitor is formed when the other one of
the first power-receiving electrode and second power-
receiving electrode is placed in a manner opposed to the
second power-transmitting electrode,

wherein the AC power supply transmits power to the load
via the first and second coupling capacitors under a
condition that causes parallel resonance between the
first capacitor and first coil,

wherein the movable body comprises a fourth coil which is
arranged parallel to and a predetermined distance apart
from the first coil; and

wherein the first coil and the fourth coil are arranged in a
manner that enables transformation of the voltages
thereof due to mutual induction.
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2. The power supply system of claim 1, wherein:

the fixed body further comprises a second capacitor and
second coil connected to each other in parallel between
the first power-transmitting electrode and second power-
transmitting electrode; and

the AC power supply supplies power to the load under a
condition that causes parallel resonance between the
second capacitor and second coil.

3. The power supply system of claim 2, wherein:

the fixed body further comprises a third capacitor and third 10

coil connected to each other in parallel in such a manner
that the third capacitor and third coil are laid parallel to
the first and second power-transmitting electrodes and to
the second capacitor and second coil;

the second and third coils are arranged in a manner that

enables transformation of the voltages thereof due to
mutual induction; and

the AC power supply supplies power to the load via the

third coil under a condition that causes parallel reso-
nance between the third capacitor and third coil.

4. The power supply system of claim 1, wherein:

the movable body further comprises a fourth capacitor and

the fourth coil connected to each other in parallel in such
amanner that the fourth capacitor and fourth coil are laid
parallel to the first capacitor, the first coil and the load;
and

the AC power supply supplies power to the load via the

fourth coil under a condition that causes parallel reso-
nance between the fourth capacitor and fourth coil.

5. The power supply system of claim 1, wherein:

the multiple first power-transmitting electrodes and the

multiple second power-transmitting electrodes are pro-
vided to the fixed body along the foregoing interface in
parallel;

connection means, which electrically connects the first

power-receiving electrode and the second power-receiv-
ing electrode to the load, is provided to the movable
body, the connection means being configured to enable
electric conduction from any one of the first power-
receiving electrode and second power-receiving elec-
trode to one electrode of the load, and electric conduc-
tion from the other electrode of the load to the other one
of'the first power-receiving electrode and second power-
receiving electrode when, while the one of the first
power-receiving electrode and second power-receiving
electrode is placed in a manner opposed to the first
power-transmitting electrode, the other one of the first
power-receiving electrode and second power-receiving
electrode is placed in a manner opposed to the second
power-transmitting electrode, the connection means
being further configured to enable electric conduction
from the other one of the first power-receiving electrode
and second power-receiving electrode to the one elec-
trode of the load, and electric conduction from the other
electrode of the load to the one of the first power-receiv-
ing electrode and second power-receiving electrode
when, while the one of the first power-receiving elec-
trode and second power-receiving electrode is placed in
a manner opposed to the second power-transmitting
electrode, the other one of the first power-receiving elec-
trode and second power-receiving electrode is placed in
a manner opposed to the first power-transmitting elec-
trode.

6. The power supply system of claim 2, wherein the fixed
body comprises the second capacitor and second coil of claim
2 corresponding to each set of the first power-transmitting
electrode and second power-transmitting electrode.
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7. The power supply system of claim 6, wherein conditions
that cause parallel resonance in the respective sets of the
second capacitors and second coils are made different from
one another.

8. A movable body to be placed in a power-consuming
region and to supply power to a predetermined load, the
power having been supplied from a fixed body placed in a
power-supplying region, comprising:

a first power-receiving electrode and second power-receiv-
ing electrode, the first power-receiving electrode and
second power-receiving electrode being a set of power-
receiving electrodes to be placed in a manner opposed to
and not contacting a first power-transmitting electrode
or second power-transmitting electrode and with the
interface, of the power-supplying region and power-con-
suming region, having the pair of power-receiving elec-
trodes on one side and the first power-transmitting elec-
trode and second power-transmitting electrode on the
other side, the first power-transmitting electrode and
second power-transmitting electrode being those
arranged in the fixed body and to which AC power is
supplied, wherein, while a first coupling capacitor is
formed when one of the paired power-receiving elec-
trodes is placed in a manner opposed to the first power-
transmitting electrode, a second coupling capacitor is
formed when the other one of the paired power-receiv-
ing electrodes is placed in a manner opposed to the
second power-transmitting electrode; and

a first capacitor and first coil connected to each other in
parallel between the first and second power-receiving
electrodes,

wherein power is transmitted to the load via the first and
second coupling capacitors under a condition that causes
parallel resonance between the first capacitor and first
coil;

wherein the movable body comprises a fourth coil which is
arranged parallel to and a predetermined distance apart
from the first coil;

wherein the first coil and the fourth coil are arranged in a
manner that enables transformation of the voltages
thereof due to mutual induction.

9. A fixed body placed in a power-supplying region and
configured to supply power to a predetermined load via a
movable body placed in a power-consuming region, compris-
ing:

a plurality of first power-transmitting electrodes and plu-
rality of second power-transmitting electrodes, which
form capacitors with at least one set of power-receiving
electrodes arranged in the movable body when being
placed in a manner opposed to and not contacting this
pair of power-receiving electrodes and with the inter-
face, of the power-supplying region and power-consum-
ing region, having the pluralities of first power-transmit-
ting electrodes and second power-transmitting
electrodes on one side and the paired power-receiving
electrodes on the other; and

an AC power supply to supply power to the first and second
power-transmitting electrodes,

wherein the fixed body comprises a second capacitor and
second coil connected to each other in parallel between
the first and second power-transmitting electrode;

wherein the fixed body comprises a third capacitor and
third coil connected to each other in parallel in such a
manner that the third capacitor and third coil are laid
parallel to the first and second power-transmitting elec-
trodes and to the second capacitor and second coil;
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wherein the third coil is arranged parallel to and a prede-
termined distance apart from the second coil;
wherein the second coil and the third coil are arranged in a
manner that enables transformation of the voltages
thereof due to mutual induction;
wherein the AC power supply supplies power to the load
under a condition that causes parallel resonance between
the second capacitor and second coil; and
wherein the AC power supply supplies power to the load
via the third coil under a condition that causes parallel
resonance between the third capacitor and third coil.
10. The fixed body of claim 9, wherein the first power-
transmitting electrodes and second power-transmitting elec-
trodes are provided along the foregoing interface in such a
manner that the respective first power-transmitting electrodes
are side by side with the second power-transmitting elec-
trodes.
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